o The National Institute for Occupational Safety and Health (NOISH)

2. Larson’s Study Counted Single B Reader Reports, and This Error Caused the Data
to be Biased, as Shown in Larson’s Table 3.

The Larson paper states in Table 2 that 708 have LPT “as seen by at least two B readers”. In
Table 3 the numbers are increased to 1,060 because of the Larson study’s use of unreliable single
B reader reports, for which there may have been conflicting readings by one or two other B
readers.

In Table 2, the following should have been provided:

e The breakdown of the 708 with LPT as to their Bourbeau et al index scores. How many
had “modest” with an index < median score 2.5 and how many had “high” with an index :

> 2/5 median score?

e How was the median index score determined?

e What is the range and breakdown of the high index scores for LPT?

e Ofthe 708 with LPT how many had 2 B readers and how many had 3 B readers reporting
especially since 1,118 of the x-rays were read by B Reader 37

In Table 3, for the analysis, 561 have LPT less than or equal to the median of 2.5 and 499 greater [
than the median 2.5. This makes a total of 1,060 for the analysis. This is an increase of 352
(50%) of the ATSDR Libby participants over the 708 with LPT. The breakdown of the index
scores for this group is also missing, so that one is unable to determine the contribution of this
group to each of the modest and high groups. We are further informed the 352 “add-ons” had
“LPT detected by only one reader”. Since all x-rays were read by 2 or 3 B readers, this implies !
each of the 352 “add-ons™ had one or two B readers that did not identify LPT. If Larson had ’
provided this data indicating the number of B readers for each ATSDR Libby participant, one

would be able to determine how many of the 352 “add-ons’ had 2 B readers indicating LPT was

not present. By omitting all of the above data and methodology, this paper becomes very

unscientific.

The Larson paper changed from using 2 or 3 B readers to identify a pleural plaque (LPT) to a
single B reader. This changed was announced in fine print under Table 3 and never mentioned in
the Methods, Results, or Discussion in the paper. This critical change in methodology makes
the paper flawed and unscientific.

3. The Study Fails to Consider B Reader’s Significant Findings of Pleural Fat as
Required fo Be Noted Under ATSDR B Reader Report Form Box “4D.Fat?” and
Therefore the Larson Paper is Unscientific and Seriously Flawed

On a PA chest x-ray pleural fat can mimic pleural plaques and one cannot be distinguished from
the other, CT scanning is necessary to do this. The adult population of Libby, Montana has an
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incidence of obesity of 49%.> This obesity compounds the problems of distinguishing pleural
plagues from pleural fat on a PA chest x-ray. ATSDR attempted to try to identify plenral fat by
putting box “4D.FAT?” on the B reader reporting forms.* This portion of the ATSDR form asks
B Readers to note observations of pleural fat.

Larson relied upon the ATSDR reporting forms to obtain the index scores reported in their paper.
However, the Larson paper fails to consider the B Reader observations of pleural fat, as
documented in box “4D.FAT?” because this data from the B reader report forms is not discussed
in the paper. The Larson paper fails to consider documenting pleural fat and its influence on the
interpretation of the PA chest x-rays by the ATSDR B readers.

e Ifa B reader identified a pleural plaque(s) on the PA x-ray and checked box “4D FAT?”
was the result considered to be pleural fat and the report omitted from the paper by the
authors?

e Ifthe report was counted, then pleural fat was construed in Larson’s paper as pleural
plague. This is not accurate.

e Box “4D.FAT?” was not restricted to the oblique x-rays. The Libby Medical Program |
has examples where a B reader identifies a plaque(s) in 3A, 3B, or 3C, checks no in Box é
4C, and then checks box “4D.FAT?” as positive® . The Larson paper omitted box
“4D FAT?” from the analysis of the B reader reporting forms that determined the index
scores. By ignoring box “4D.Fat?” pleural fat was never identified before being
incorporated into the Methods and Results of the paper.

The fact that pleural fat was not accounted for in the B reader reports is unscientific and a serious
flaw of the paper. In their paper Larson acknowledge “no negative radiographs were deliberately
included as controls.” This was a significant mistake in the ATSDR study design. The 2000 -
2001 study should have had contro} chest x-rays from an unexposed population with BMP’s that
match those in the Libby study. The inclusion of control chest x-rays would clearly show the
impact of pleural fat when attempting to identify pleural plaques in this population.

A significant flaw in the methodology employed by the Larson paper is that if failed to
distinguish between pleural plaques and pleural fat, such that observed incidences of pleural
plagues may well have been nothing other than irrelevant pleural fat. Obesity not only affects
the accuracy of distinguishing between pleural plaques and pleural fat but it also has an impact
on pulmonary functions testing, causing restrictive changes. The associations between
radiographic findings and spirometry in the Larson paper may be nothing more than the effects
of obesity in the Libby population and be unrelated to pleural plaques.

For all of these reasons, in conclusion, in view of the scientifically unsound methodology
employed by the Larson paper, the SAB should recommend that EPA not rely on this Larson
study, in whole or in patt, to reach a determination that pleural plaques cause a loss of pulmonary
function.
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J. Jay Flynn, MD
Medical Director

Libby Medical Program
745 Hope Road

Tinton Falls, NJ 07724

Phone: 732-676-2630 ext 173
Fax:  732-676-2650
E-Mail: jflynn@iriveris.com
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Attachments

. Bourbeau et al 1990; Assessment of Pleural Abnormality
. Larsonetal 2012; Table 3
. Libby Medical Program BMI data 12/31/2010 |

. Standard B Reader Forms for Panel Radiologists (BR1, BR2, BR3) from ATSDR study in
Libby, Montana, 2000 — 2001

. ATSDR Libby participant #10774002, B Reader 1 identifies a face on plaque in 3C,, 4C. is
checked no and 4D.Fat? is checked positive. '

. ATSDR Libby participant #10548802, B Reader 3 identifies an in profile plaque in 3C., 4C,
is checked no and 4D>.Fat? is checked positive.
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\Assessment of Plevral Abnormality
~ High kilovoltage PA chest radiographs were :
. vtaken 1n-each subject and read info the JLO .
1980 International Classification of Radio- .
" graphs of Pnetmoconioses (24) by two NIQSH- -
- certified B readérs. For the pmscm study, one -
reader was selected a prior becayse a previ- . i
. ous study (25) indicated that he achieved bef- L
 ter reproducibility fer rea&mgs of picm‘a! ab- ¢
: :normahty The pleura had to be thickened by -

- 2 mm or more for abnormahty to be read.

__ Semiquantitative scores were computed for .|
~ eachi of three sites: chest-wall, costophreriic |
angle; and diaphragm. The score for chest wall -
" pleural thickening was computed by s:ummmg; P
the reading in profile for each site, using the .|
product of the.width category a,b,orccon- @
verted to a numerical score of 1, 2, or 3yand ¢ ¢
the extent category 1; 2, or 3 plus the reading @
~en face (using the extent category 1,2, 0r 3), | |
. Right and left sides were then added together.
_giving a score rahgmg form zero to 24. Scores
- of 1.0r'2 were given for obliteration of one |
orboth:costophrenic angles and of 1 or 2 for

. thickening of one of both diaphragms. Be-

.« cause 2 previdus study from our laboratory.
-using the same readers-suggested that con- |

'ﬂuent pleural plagues and diffuse thicken-

- ifig could not be reliably distinguished using
the criteria stated in the ILO 1980 instructions. |
(25, our readers were instructed to consider”
diffuse’ thickening to be present only when. .
there wasblunting:of the costophrenic angle.
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‘Table 3 0Odds of -réétrictive and obstructive spirometry by degree of
radnograph:c pteural abnormality and covariates™ {ORs {95% CI)) |

Baw n . Restriction Obstruction

DPTH - | 3 ‘

Index==0 6341 1 _—

O<index < median {3.0) 78 2.1 {1.1 to 3.8) 1.9{0.9 to 3.8)

Index > median 57 (,_(:;_&.;6 {2.7 to 11.6) 1.7 {0.6 to 4.9)

LPTH o -

Index=0 - 5416 1 1

B<index =< median {2.5) 561 1.3 (1.0t 1.7) 1.0 (0.7 to 1.4)

Index > median 499 1.9 (1.5 t0-2.5) 0.9 {0.6 to 1.3)

- Statistically segmﬁcant associations are in bold.
*All models control for parenchymal abnormality, age, sex, smoking history, bcdy mass
index, exposure group, number of exposure pathways, duration of residence in L;bby and
shortness of breath.
1 Pleural abnormality index calculated by ccnvemng in-profile dlﬁ‘use thickening wxdtht; fmm
‘a’, b and’c to 1, 2 and 3, then multiplying in-profile widths by-in-profile extents and adding
face~an extents, anéi summing the resuit for each hemithorax. Average severity from two or
three B readers used.-Possible range of severity index: 0—24. The sum of participants with
a DPT abnormality index score >0, n=135, is greater than number of participants with DPT
presented in table 2 due to couni'ng participants with-DPT detected by only one reader.
. FPleural abnormality index calculated by convemng in-profile localised thickening widths
from "a’, ‘b’ and ¢’ to 1, 2 and 3, then multiplying in-profile widths by in-profile extents and
adding face~on extents, and summing the result for each hemithorax, Average severity from
two or three B readers used. Possible range of severity-index: 0—24. The sum of
participants with an LPT abnormality index score >0, n=1060, is greater than number of
participants with LPT presented in table 2 due to counting participants with LPT detected by

. .anly one reader,
DPT, diffuse pieurai thickening; LPT, Iocansed pleural thickening.
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BM

Calculations of Body Mass Index on .fg@ icants and gm%@ma of %m
| Libby Medical 3@@33
Updated December 31st, 2010

-~ N

As of December 31st, 2010, 1581 applicants and members of the LMP have had
BMI's calculated. The results are as follows:

B 40 or > 93 6%
BMI 30 to 39.9 678 43%
BMI 25 o 29.9 564 36%
BMI < 25 - 246 15%
Total 1581 100%

|
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A. OUTCOME FORM FOR CHEST X-RAYS

- - BR 1
CASE D {_" i
1A. DATE OF X-RAY 1B, FILM QUALITY Ifnot Grade 1 1C. IS PAFILM COMPLETELY NEGATIVEY
L ” [ L]z ]sur]  sivereason: : PROCEED TO T~} PROCEED TO
MONTH DAY YEAR Yes SECTION4C IO Dsecmowz
2. ANY PARENCHYMAL ABNORMALITIES '
CONSISTENT WITH PNEUMQCONIOSIS? Yes D COMPLETE 2B AND 2C No <[jPROCEED'?0 SECTION 3
2B. SMALL OPACITIES ] 2C. LARGE OPACITIES
a. SHAPESSIZE b. ZONES ¢. PROFUSION
PRIMARY SECONDARY T Te SizE
p s 715 Fi i , jofafefc
{ z 1/0 5;1 1[2
q q : ‘
. 15 i K . PROCEED TO
. 3 1% 13 . SECTION 3
L
3A. ANY PLEURAL ABNORMALITIES ‘ . ' ]
CONSISTENT WITH PNEUMOCONIOSIS? Y¢S || COMPLETE38,30ANDID No || Procecs o Seston
3B. PLEURAL - " 3C. PLEURAL THICKENING . .. Chest Wall
THICKENING :
{plague) ) SITE]o!R] o1 SITEiolRI ‘ol;i
SITE ‘ IN PROFILE INPROFILE "
'j.wm'rao;\acuio,\sc LWIDTH jojalsjcliojafric
b. COSTOPHRENIC ii. EXTENT 5[ [2 5 J o] 1]2]3 il EXTENT [oT 11213 Bolilz 13
ANGLE FACE ON FACE ON Lood,
site [0 [R [t ]| i exrent[o] 1 [2Js ol ]2 s i, extenrfo [ [2[s JJoli 2]
iD. PLEURAL CALCIFICATION ’
SITE{ of r|  EXIENT  srefo JL] EXTENT
a DIAPHRAGM |of1]2}3 a. DIAPHRAGM [of1]2]3
b, WALL jo{1j2}3 b, WALL ot 213
¢. OTHER SITES ol 112138 ¢. OTHER SITES olt 1213 PROCEED TO SECTION 4
44. ANY OTHER ABNORMALITIES? Yes D COMPLETE 4B, 4CAND 4D  No D PROCEED TO SECTION 4C
4B. OTHER SYMBOLS (OBLIGATORY)
[s[o]s]ala] =] o] o [l o]+ 7 [= 5] [s [ [ [=]"]
Report ftems which ray be of preseat SPECIFY od.
clinical significance in this section.
4C. OBLIQUE PLEURALABNORMALITY Yes [ | No [ 1| 4v. var?[_JiorsER COMMENTS

RIGHT OBLIQUE
LEFT OBLIQUE

SHOULD PARTICIPANT SEE A PHYSICIAN BECAUSE OF COMMENTS IN SECTION 4D7  Yes D No D

Film Reader: JEL

§ N ek o iy b 1

|

~33. Date of Reading ’ i H ) ” i
° MONTH DAY YEAR.
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LIBBY COMMUNITY ENVIRONMENTAL HEALTH PROJECT

CASEID |

BR 2

1A, DATE OR X-RAY

HENREN

MONTH DAY  YBAR

1B, FILM QUALITY If not Grade 1

Lifz s o)

give reason;

1C. S PA FILM COMPLETELY NEGATIVE?

PROCEED T0
Yes [_] SBCTION 4C

PROCEED TO

No SBCTION 2

ZA. ANY PARENCHYMAL ABNORMALITIES
CONSISTERT WITH PNEUMOCONIOSIS? -

Yes D COMPLEBTE 2B AND 2C

No | |PROCEED TO SECTION 3

ZB. SMALL OPACITIES

¢, PROFUSION

2C, LARGE OPACITIES

a. SHAPR/SIZE b. ZONES
PRIMARY SECONDARY T Te -
7. 8178
t ‘ U g Yy i
g . g
P T U 1% |2 PROCEED TO
. 3n §30. 13 SBCTION 3
: e i? fs 19l
34. ANY PLEURAL ABNORMALTTIES ) ' .
CONSISTENT WITH PNEUMOCONIOSIS?  YeS |_] COMPLETEIB,3CANDID  No [ mroseed to Susion 4
3B. PLEURAL ’ , 3C. PLEURAL THICKENING . .. Chest Wall
THICKENING - o
o DIAPHRAGM 2. CTRCUMSCRIBED (plaque) b. DIFFUSE .
(plaque) SITR{ 0| & | fodl SITE [0 [ R ] fe]t]
SITE y TN PROFILE IN PROFILE
, i wiDTH |[oljalBlcjiolala]e iwmre  {o]afsjojfofalsfc
b, COSTOPFHRENIC AL BRTENT ot e ts ol 1Tz 1s i, BXTERNT {51112 13 l'o 11213
1 ANGLE __ FACE ON ‘ FACEON
sree [0 [RJU )| i mxrenr{of {2 [s ffof ]2 |s i mxteerlo] ]2 ]s JTof 1] ]s
3D, PLEURAL CALCIFICATION
SITR{ o] r|  BXIBNT srTg o L] BXTENT
a DIAPHRAGM |o|t]2]3 a. DIAPHRAGM |oli]2]3
b. WALL ol1]2]3 b, WALL ol1 ]2 |3
¢. OTHER SITES op1r213 ¢ OTHER SITES O 1t 12 13 1 PROCEED TO SECTION 4

4A. ANY OTHER ABNORMALITIES?

Yes D COMPLETE 4B, 4C AND 4D No D PROCEED TG SRCTION 4C

RIGHT OBLIQUE |
" LEFT OBLIQUE

&

4B. OTHER SYMBOLS (OBLIGATORY) ) _
'iO]ax{bu{caicn; co%cpjcﬂdi }af ]emI&sl f }h} lho;id }m }RI ]pi ;px ’fpltb}
Report iterns which may be of present SPECIFY od, ’
clinical sigﬂiﬁm in this seetion,
4C. OBLIQUE PLEURAL ABNORMALITY Yes D No D 4i). EAT? D}'O'I'HER CQM’!VIENTS

- &
SHOULD PARTICIPANT SBE A PHYSICIAN BECAUSE OF COMMENTS IN SECTION4D?  Yes [ | Mo [ ]
é

[

. Fliim Reader: KR

osactrendiog |1 1] [ 1]

MONTH DAY YEAR
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LIBBY COMMUNITY ENVIRONMENTAL HEALTH PROJECT

c BR 3 ‘
CASE 1D }
1A. DATE OF X-RAY - 1B, FILM QUALITY [fnotGradel | 1C. ISPA FILM COMPLETELY NEGATIVE?
L i E 2 E § E j I give reasom: YROCEED TO : PROCEED TO
MONTH DAY  YBAR Yes E; saerionsc MO lseemona
24, ANY PARENCHYMAL ABNORMALITIES N 5 sscTIoN
CONSISTENT WITH PNEDMOCONIOSTs?  Yes || COMPLETE 28 Axp:2c fo DPF‘?C@T SECTION 3
2B. SMALL OPACITIES ' 2C. LARGE OPACITIES
5. SHAPESIZB b. ZONES c. PROFUSION
PRIMARY SECONDARY R ;
pls v ls - 10 ” ﬂ.
- il
tg it ERE i
4y §2 12y PROCEED TO
t {u fpu 3,2 3}3 A " BBCTION3
R L
34. ANY PLEURAL ABNORMALITIES . ' - .
CONSISTENT WITH PNEUMOCONIOSIS Y60 | COMPLETBAESCANDID o [ ossed o Section
3B. PLEURAL 3C. PLEURAL THICKENING , . . Chest Wall
THICKENING
s DIAPHRAGM 2. CIRCUMSCRIBED (plague) b. DIFFUSE . _
(plaque) SITBfofr| - [o]t] SIBlofrl~ fo]t]
SITE i IN PROFILE N PROFILE
o . wiotH jolafsleliofafsfec LwIDTH |olals]cliofalslc
b, COSTOPHRENIC if. EXTENT IR ERE Q! RERE H. BXTENT ;AO l 1 }2 ja 0! $12 i3
' ANGLE FACB ON FACEON == :
stg [o [RJE ]| it Exrany oftfals]o]i]2]s i, gxreNT |01 f2 s ol rie s
3D, PLEURAL CALCIFICATION
SITE ! ol R EXTENT SITE lg L BXTENT
a DIAPHRAGM o] 1]2]3 a. DIAPHRAGM  [o[1]213
b, WALL oltlals] - b, WALL o123
e, OTHER SITES ofti213}. ¢. OTHER SITES 011 32 13 | PROCEED TO SECTION ¢
4A. AHX OTHERABNOMITIES? Yes D COMPLETR 431 4C AND 4{'} NO D PROCERD TO SECTION 40 '
4B. OTHER SYMBOLS (OBLIGATORY) _ :
it)!aijvf calcn!w]cp! cv!di is{ famles{ﬂm }holki ]m gkl }ps Ipx.lrp}tb}
Repirt items which may be of present SPECIFY od. - ¢
clinfeal significance in this section.
4C. OBLIQUE PLEURAL ABNORMALITY Ves D No D 4D, FAT?D/OTHER COMMENTS z
'RIGHT OBLIQUE '
 LEFT OBLIQUE ;
. , : : :
SHOULD PARTICFPANT SEE A PHYSICIAN BECAUSE OF COMMBNTS IN SECTION 4D? - Yes D No D
&

Film Reader; JEP

Dats of Reading i

HIEENR

MONTH

DAY  YEAR
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11/16/2006 THY 16:53 FAX 1 408 293 6269 MASSA

14006/009

LIBBY COMMUNITY ENVIRONMENTAL HEALTH PROJECT BR 1
caseid | /] pl 2l 71 Alelol2 5977
1A. DATE OF X-RAY 1B. FJIM QUALITY IfnotGrade! | 1C. IS PA FXUM COMPLETELY NEGATIVE?
[Z[Z] DI@@] 2fa Jur]  give reason: Yo PROCESD TO PROCEED TO
MONTH DAY  YEAR &3 E] SECTION 4 O SECTION 2
24A. ANY PARENCHYMAL ABNORMALITIES
CONSISTENT WITH PNEUMOCONIOSIS?  YeS [:] COMPLETE 2B AND 2 Na»gZ} PROCEED TO SECTION 3
2B. SMALYL OPACITIES 2C. LARGE, OPACITIES
a. SHAPE/SIZE b. ZONES ¢, PROFUSION
PRIMARY SECONDARY T -
Fis pis u 10 d s nn i
t alt 1‘& ti‘l 1]2
f " —— . 4 Uy 1y FROCEED TO i
. N NN SECTION 3
;

ANY PLEURAL ABNORMALITIES

34 :
CONSISTENT WITH PNEUMOCONIOSIS?

5\

Yes m COMPLETE 38, 3C AND 3D

No l ] Proceed to Sostion 4

48, OTHER SYMBOLS (OBLIGATORY)

[o]afeufeafenfloep] cr]ei for fem] e l lﬁlml M Jor fprfm]]

U SPECIRY od.

Report items which may be of present
clintcal significance in this seotion.

3B. PLEURAL 3C. PLEURAL THICKENING.. . . Chest Wall f
THICKENING ~ _ |

s DIAPHRAGM  |& CIRCUMSCRIBED (plague) b. DIFFUSE ; |
° . §
| (plaque) sm: site [R %] |
SITE eI IN PROFILE ﬂl\ : IN PROFILE g | |

: j. WIDTH Alsfcfiojajelec wwintH  |ojafefel ofafs]c 1‘
b. COSTOPHRENIC H. EXTENT ‘K’q z 13 " ottizda ii. EXTENT IS KR ERE oliizdz ‘
ANGLE FACE ON FACE ON AL 13 ]
sms . exrevr [0z fs ol ]2 ]s i, extent] o] [2fs o1 ]2 s} ;

3D. PLEURAL CALCIEICATION §
SITE R EXTENT SITE ! L EXTENT ;

a DIAPBRAGM o] 1]2]3 e DIAPHRAGM |ol1]2]3 |

b. WALL of1f2]s b. WALL SIBEAE %

¢. OTHER SITES 0114213 ¢, OTHER SITES o111 1213 PROCERD TO SECTION 4 ‘

44. ANY OTHER ABNORMALITIES? Yes m COMPLETE 48, 4C AND 4D No D PROCEED 10 SECTION 4C .

4D, FAT? @/OTHER COMMENTS _

4C. OBLIQUE PLEURAL ABNORMALITY Yes [:] No m

RIGET OBLIQUE [o[r |t |
LEFT OBLIQUE

¢ WANQADALY COwmtiet G\

‘NTWD cg.mc;ku Lare @ 0\{‘\(‘7\‘-

UE q\c,{w .

SHOULD PARTICIPANT SEE A PHYSICIAN BECAUSE OF COMMENTS IN SECTION 4D?  Yes E No ['_']

#im Repder: JEL

Dats of Raading {O L ”:_.Lﬂ [df {J

MONTH DAY
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_sBY COMMUNITY ENVIRONMENTAL HEALTH PROJECT | ‘BR 3

CASEID | ] | pl 514 #1812 |2 2557

1A. DATE OF X-RAY 1B. FiLM‘QUALITY I not Grade ! 1C, IS PAFILM COMPLETELY NEGATIVE?

} ¥ farp g .
! i H / li % } BE um]  eive reason: v PROCEEDTO ROCEED TO
/ BSq b secTioN e a SECTION 2

MONTH DAY  YEAR

v

P
&

2A. ANY PARENCHYMAL ABNORMALITIES . :
CON"SISTENT WITH PNEUMOCONIOSIS? Yes D COMPLETE 28 AND 2C NO/ETPRQCEED TO SECTION 3

2B, SMALL OPACITIES 2C. LARGE OPACITIES

a. SHAPE/SIZE b. ZONES ¢. PROFUSION
PRIMARY SECONDARY TR -
P L P Tl | r
g it [
1% (2 PROCEED TO
v el %, [, o _ 4 SECTION 3
R 1 . :
34. ANY PLEURAL ABNORMALITIES o e , :
i ; ETE 38, 3C AND 3D i P 3 E
CONSISTENT WITH PNEUMOCONIOSIS? ~ '©° /@{SMP‘ ' No [} procees o seeton v
T - ’;
3B. PLEURAL 3C. PLEURAL THICKENING . .. Chest Wall |
THICKENING - !
a. CIRCUMSCRIBED, (plaque) b DIPEUSE

.a.  DIAPHRAGM

SITE[S siTe mr
| {plaque) Vﬂ. IN pRomL IN PROFILE _@

SITE
L wipTH G!ATBIC’ ﬁfsicl iwioth  [o]a[s]c o] afs]¢c]
ANGLE & Fﬁ\CE ON FACE -
; $3~‘23 olt1{zis o213
SITEJER }{, } i EXTFNT{Ol [2 ] }ﬁ{ JENED i, ExTENT [ O] 1 [2]3 ][ o [2]3]
e
3D. PLEURAL CALCIFICATION Pl
SITE[ (}/ﬁ EXTENT SITE({/O L EXTENT
a. DIAPHRAGM *~ |oli]2]3 a. DIAPHRAGM | ol t]2]3
b. WALL olti213 b, WALL Ot f2 |3 )
¢. OTHER SITES oftg2]3 ¢. OTHER SITES G112 13 PROCEED TO SECTION 4
4A. ANY OTHER ABN(&RM’?UTIES? ’ Yes D COMPLETE 43‘ 4C,AND sp No Wam SECTION 4C
, :

4B. OTHER SYMBOLS (OBLIGATORY)

Clele]elalole o[ [ o =Te s oo o [a ¢ [n]o]o] |

Bepert items which may be of presem SPECIFY od.

clinicat significance in this section,
' =
4C. OBLIQUE PLEURAL ABNORMALITY Yes | | No J;L 4m, FAT@/G‘THER COMMENTS o
—

RIGHT OBLIQUE
LEFT OBLIQUE

'SHOULD PARTICIPANT SEE A PHYSICIAN BECAUSE OF COMMENTS IN SECTION 4D?  Yes D MO/B/ i

¢ of Reading [:[2 1:. } /t }

MONTH DAY  YEAR s

Filen Reader; JEP
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UNIVERSITY OF gi

Cincinna

e

ti

Fanuary 31, 2012

Dhana Wong, PRD
Designated Federal Officer
Scientific Advisory Board
U5 EPA

Drepartment of Envienranental Health
Corupational and Environmentsl Medicine Diviston

4 45367

RE: Material for SAB review related to the Draft Toxicological Review of Libby Amphibole

Ashastos

Dear Dr. Wong,

Attached please find material for review by the Scentific Advisory Board {5AB) related to the
Draft Toxicological Review of Libby Amphibole Asbestos. The file contains information about
upcoming analyses/publications related to the Marysville, Ohio cohort, This cohort is
instrumental in understanding the health risks associated with Libby amphibole exposure. The
SAB may find it useful to be aware of the upcoming availability of this additionsl research

retated to this cobort,

Sincerely,

James £, Lockey, MD, MS

Professor-Department of Environmental Medicine
Division of Occupational and Envdronmental Medicine
Department of Internal Medicine, Pulmonary Division
University of Cincinnati College of Medicine

Patient Care - Bducation - Raseasch  Comwrusd
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U.S. EPA’s External Review Draft Overview
Toxicological Review of
Libby Amphibole Asbestos

» Noncancer Assessment
» Cancer Assessment

Presentation for the » New Publications
‘Sciencé Advisory Board
&6Feb, 2012

< David Bussard,
Pirector, Washington Piviston
Nationa! Center for Environmental Assessment
Office of Research and Development
1 i o Iy
U.8. Enviranmental Protection Agency 1 2612012 (5. Environmental Sroteston Agensy 2

S sl
Why Assess leby_Amphtbote Asbestos Toxicological Review
Specifically?
» Review of the available scientific literature
+  Clear awareness of noncancer effects in those exposed {0 most relevant to evaluating the potential
Libby amphibole and no IRIS value explicitly for health hazard posed from exposures to Libby

noncancer effects of asbestos.

amphibole asbestos (LAA).

< Opportunity with epidemiology data to study exposures to
the material as mined at Libby and processed rather than .
estimate ifs risk from its component minerals. » Aware of the broader literature on asbestos
generally, but not trying to publish a review of
the entire asbestos literature.

24812052 1.8, Environmentat Frotestion Agency F
AUBLA012 U.8. Environmental Frotection Agensy 3
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Elements of Toxicological Review

« Hazard description.

» Reference Concentration (RfC): “an estimate it
uncerainty spanning perhaps an erder of megnitude) of a continuous inhatation
exposure to the human pepulation (including ity geoups) that s tikely o

ne without an appreciabie fisk of deleterious effects dufing 2 Hetime.”

= Inhalation Unit Risk (HUR): “an inbetation unit dsk gUR} is
iypically defined 3s a plausibie upper bound on the estimate of cancer risk per
upAT® alr breathed for 70 years ” [fibers/co in this case]

2482012 U.8. Environmentst Pratection Agency 5

Section 4. Noncancer Hazard ldentification

« Weight of evidence is adequate for:
—Localized plsural thickening / pleural plaques
~Diffuse pleural thickening
- Asbestosis

= Data were insufficient for hazard determination:
- Other systemic effects

B2 U.5. Environmental Protection Agency

Literature Séarch in Support of the Libby
Amphibole Assessment

« Used search terms for relevant mineral forms:

~ Libby amphitols (Libby”, ‘Libby asbestos” etc)
~ Tremolite
~ Winchite
~ Richlerte

+ Focused additional search on some related
ISSHIBYE (e.g fiber toxicokinelics, susceptibie poputations, MOA for asbestos
iy general).

» Drew from a range of literature sources
- Peer-reviewed journals
~  Government repoits
~  Materals submitied fo the EPA docket

G122 .5, Eavironmental Protection Agency 6

Study Seélection Criteria for RfC Quantification
{Table 5-2, Section 6.2.1.1)

s Exposure estimates are available for the study group
= Good study design characteristics
~  Sufficient follow-up
-~ Study size f pagicipation rates and no indication of bias
~ Design/analylic approach to address refevant scurces of polentisl confounding
»  Relevant exposures
- Chronic stutiies versus subchionic o acute
-~ Exposure intensily (inforrm anvironmental scenarios)
¢ Good measurements of exposure
- data ific)
-~ Sample coflection / analysis
~ Avaitabitity of individual-leve! exposure data
-~ Quality of exposure reconstisction
= Good ascertainment of effects (health outcomes)
- Severily of effect {precursor, minimal effect, more severe effect)
M i i dequale and sensitive
-~ Measuremant of effects indep of of exp! IR

245i2012 1.8, Envisenmental Protection Agency 8
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Two occupational cohorts for RfC Derivation
{Section 5.1}

3 Minersin Libby, Montana
{Amandus et al, (1887 2,b); McDonald et ol {19860))

Advantages of O.M. Scott Cohort: {Section 5.2.1.3.2)

{vermicufite from Libby, MT)
[Lockey st al. {1384); Rohs ot gl {2008)]

+  Adeguate followup

«  Minimal exposure oulside of the workplace

- Better qualily radiographs  {ILO 2000, for some}
+ Lower exposures ~ closer to POD

¢« Ability 1o consider more covariates

252012 U8, Bavitonmental Protection Agendy

Several Radiological Endpoints Considered

» Available data for exposure-response modeling was

{Section 5.2.1.4)

limited to effects as viewed using standard radiographs:

ys2me

+ Small opacities - asbestosis
- Costophrenic angle {blunting/oblteration)
* Pleural thickening

= {ocalized pleural thickening {LPT)
= Diffuse pleural thickening (DPT)

U.8. Environinentai Protection Agency

EPA decided to conduct its own exposure-

response modeling with individual data

- Published data only presented by exposure quariiles.

+  New analysis would allow for explicit evaluation of important

oovar

iates.

- aftow use of the higher quality data (sub-cohorl); intreasing
confidance in the resulting exposwre-response relationship.

< ...allow sensitivily analyses

21512012

U.8. Environmental Fsotection Agency 10

Criteria for Selecting Critical Effect

{applied In Section 5.2.2)

«  Adverse itself, a precursor to an adverse effect or a biologic marker for a
relevant heaith effect.

«  Confounding can be adequately accounted for.

»  Measured with adequale sensitivity for the results to be biclogically
refevant.

l Ade?:uate data to define an exposure-response refationship (BMDL or
LOAELNCAEL)

EPA selected localized pleural thickening (LPT)

512012

118, Envirenmental Protection Agency 1%
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EPA Has Requested Review of the Exposure Criteria for sefection of the Sub-cohort from O.M. Scott

H ; iy Marysvilie, Ohio} ( i 2.3,
Reconstruction (Section 5.2.3.1, Appendix F) {Marysvitie, Ohio} {Section 52.3.2)
O.M. Scott workers Rl
»  Original Job Exp‘osure Matfix tomsom
(Lockey 1985) R daast and Quality of Ou 2002-2005 exam data
—  No exposufe messurements Assesssnent {2, Radiograg exam data
prios to 1972; 3z oty Gusatity of exposure data issing mansured dota for pre-
- Enginsering controls b= {messuced, recanstrycted, quakity 1372 exposures. Post-1371 exposure estimates
nplemented from 1968 on s P Massensic of Infarmation fof reconstruction) Pre-1972 exposures were based on meazured data
~ 235 air samples = reconstructed fAppendix £}
é 4 G Inosose Sample site (statistical power} N=434, 63 LPT cases N=112, 12 8P cases
+ Additionat information avellable for | X 2. o
exposure reconstruction 2 eemBazgeud Data saiiable to address fiot available far the 1280 cohort | Lower proportion f missing dets
589 new aic samples g2 covariates (e, DOB, sex, 844, (e, smoking sad Sral} f.0. BME
- ! res N smoking , hire date etc)
-~ Focus groups R . | Avaifabie endpolnts for
~ Seasonal wark schedules 00 Lo BRESES & consideration as e ritical LPT, 0PY and asbestosis LPT foniy 1 tose 05T
1950 1955 1950 1965 197D 1975 1960 1955 1900 1995 2000 sffect
Year Tire to x-may, From first . i
Flgure §-1, £ stimated and reasured exposure exposure Range: {6 Mme. 10 47 years} Range: {T3.2 10 326 years)
concentrations in Marysvifle, OH faciiity
52012 1.8, Environmental Profection Agency 13 2812052 U8, Environmentat Protedtion Agency 14

RfC Exposure-Response Modeling Reference Concentration ection 52.4)
{Section 5.2.3.3, Appendix £)

»  Point of Departure: 0,1177 (fibersice) x year

The lower 85" confident interval on exposure
causing a 10% LPT response

Bestifitting mode! was a Michaelis-Menten model
P{LPT}= background + {Plateat - backgrotnd} = CE + {oxpl-a} + GE}

«  Converted to lifetime exposure concentration;
0.1177+ (70-10) yrs

Benchmark

% e =1.96 x 102 fibers/cc
£E , - : i . .
do_s e software i ’ s opmsigasty 10 s Uncertainty Faclors Applied: Totaf of 100
suite of models FE wr b s . .96 x 107 fibersice + 100
g8r T e mpanay
evaluated. EE ety
i RIC = 2 x 10" fibers/cr; ifetime exposure
g= .
£y i
Expasere (fbossleeys) Note: The aftemative fulf cohort modei provided a POD of 0.0136 (fibersice)
Graph of ohserved and estmated prevalence of localized x year, where T=40 years. If UF total of 100 were applied that would yield an
plovrat hickening caiculated vsing the Michaelis Menten RIC of 4 = 1078 fibersioc for lifetime exposure.
modet with 16-year lagged exposuse,
2512 5, Environmentst Protection agency 15 2802042 U 8. Envirenraental Protection Agency &

ED_002435_00004577-00220



Sensitivity Analyses (Section 5.3.1)

- Limitad Quantitative impact:
- Sensitivity to background rate of LPT {15%)
~  Sensitivity to Jag (50%)
«  Smoking stafus
- Statisfical powar is Imited, but analysis suggests a POD for smokers might be lower
- Extrapolation to full-lifetime exposures
- Two aftermatives presented
- PODs vary by s factor of 4
- Choice of critical effect (Tavle 5-5}
~ &g expected, POD for LPT was lower than PODs for OPT and small opasities
~ Limitation of eritical effect (o bilateral LPT woutd result
Tn simitar POD: 81337 vws. 8.1377 {fivarsioc s

25012 U8 Environmental Protestion Agency 17

Section 4: Evaluation of
Carcinogenicity

“Carcinogenic to Humans”
» Associated with increased mortality
—Lung cancer
- Mesothelioma

21552012 U8, Environmental Protection Agency i3

Charge asks your advice on
key decision points:

Data on which the RIC is based:
»  Exposure reconstruction

= (Cholce of sub-cohort

»  Endpoint selection

Quaniilative assessment:
¢ Exposure-response modeling
- Evaluation of covariates
~ Setection of best-fit model
» Extrapolation to full-lifatime exposures
* Application of unceriainly faclors

22012 U.8. Envirgnmentat Frotection Agency 14

Criteria for Study/Dataset Selection

1) All studles of cancer incidence or mortality in people exposed to Libby
Asmphibole asbestos

2y Excluded studies withowl guaniitative exposure data (community studies)

33 Excluded studies without well-defined populations (case studies)

Libby workers cohord (Sulfivan, 2007}
x  Cohort study of inhalation exposures of chronic duration
= Well-documented design, methods, and population characteristics
= Could (with researcher, Dr. Sullivan) extend mortality follow-up ang
conduct individual-feve{ data analysis

2512012 1.8, Envitonmantst Pratection Agency 20

ED_002435_00004577-00221



Original analysis

Individual-level data allow for more detailed cancer analysis than from
using only summary results in the literature.

3 Better understanding of important aspecis of the job exposure matrix
{5.4.3.5)

*  Alfows exglicit control of important covaristes {5.4.3.8}

= Allows investigation of various parameterizations of exposure (5.4.2.4}

s Allows atcournting for t ying aspects of exp. {54.356.2)

s Allws ithity anatysis of infl of early high exposure intensities
(5.43.6.4)

»  Allows sensitivity analysis of pot I fing by king (5.4.3.6.5)

24512012 4.8, Eavircamentsl Protection Agency 21

0

NIOSH Job Exposure Matrbx: imporiant information is
missing regarding pre-1860 exposures.
Exposure data exttapoiated Job~spedific exposure
back in time from {ate 1960s information with range
1-188 fibersice

£nd

Begin

1935 1960 182 2006
. . i Only 1% of workers had missing
71% of workers had missing | gapadment and job title (9/680)

depariment and job fitle H
(706/99%) during this time. EPA identified the sub-cohort hired after 1858
as most appropriate study population.

» Reduces measurement efror
# Redutes bias

20512012

Prior published analyses have sometimes used the full
cohort and sometimes sub-cohorts.

Kresont.
T yeat or faote

4 year or more 1887 575
[ k) A annd
Suflecan (2007} Wis mates ' 3ay of rriore ET G
i alive post-1959
Expasues 19351982
* Betman rod Cosrp | White maies 1 day o7 mots 5 1872
£2008) St adives post 1958
Exposuces 19351982
Lersen st of. (2010a) | Fuk cobiort  day ar more 2008 1862
Exposures 193571993
* #ooigavkar stal Whits males 1 day or roote 207 T8
{2010y sl afve post-1959
Exposures 19351882 1 year o roors 2601 [
* Re-analysis of Sullivan {2007}
25i2812 4.5, Envirenmenta Protection Ageacy 22

Variety of Exposure Metrics Evaluated
{8action 5.4.2.5}
»Responsive to SAB’s review of OSWER asbestos modeling.

»Aflows exploration of the influence of early versus fate
exposures
< CE metric gives equal weight to alf exposures
» Residence-time weighted CE gives relalively greater weight 1o early exposures
« Decay (half-lives) gives relatively grealer waight (o late exposures
»When also considering fags and decay rates, a suite of 40
different parameterizations of exposure metrics considered:
Lag time fo account for cancer fatency (8,5,10, 15, or 20 years)
Decay of axposure melric (half-ife of 5,10, 15, or 20 years)

~For mesothelioma, the metric proposed by Peto and used by
Nicholson in IRIS assessment of asheslos (EPA, 1886a) was
also gvaluated.

2512092 U.S. Environmental Protecton Agency 24
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Cancer Exposure-Response Modeling
{Section 5.4.3.6)

»For each kind of cancer modeled, EPA used a model form similar to
those In the fiterature for this cohort.

o Mesotheliomar
« Absolute risk mode! {EPA, 1986a; Moolgavkar et al., 2010]
« Specifically, a Poisson regression absolule risk mode! used for rare
events (McDorald ef al., 2004)

o Lung cancer.
» Relgtive risk model [EPA, 1986a; Sullivan, 2007)
- Specificalty, Cox regression relative risk models used for analysis of
time-varying exposures [Larson et al., 2010, Moolgavkar et al., 2010]

»Model / exposure metric selection criteria based on relative model fit;
then seiected health-protective when similar fit.
24572012 U.S. Environmantal Protection Agency 5

Derivation of the Cancer IUR (section 5.4.5)

1) Point of Departure (POD): (Appendix G)
+  Exposure-response models for each cancer were used to
calculate lifetime cancer risk
- Response: 1% extra risk of mortality for continuous
lifetime exposwre {Central estimate and 85% lower bound §
2) Cancer-specific unit risks were oblained by dividing the exira
risk (1%) by the POD (lower bound on risk-specific exposure).
»  Mode of action not established.
«  Linear extrapolation default.

24512012 1.5, Enviroamental Protection Agensy 27

Cancer Exposure-Response Results
{Section 5.4.4)

»Model { exposure-metric results

o Mesothelioma:

» The best-fitting approach had lagged CE with decay (Table 5-11}

» The metrics that gave more weight to early exposures, such as the
Pete model used by Nicholson used in the 1888 RIS assessment
of a“sbestos (EPA, 1986a) and RTW modals, did not fit this data
well.

o Lung cancer:
» Adequate model fit with multiple exposure metrics (Table 5-12)
« The best-filting approach had lagged CE with or without decay

2152012 1.8. Environmentaf Profecion Agency 26

Derivation of the Cancer IUR (seciion 5.4.5)

3) Mescthelioma unit risk adjusied to compensate for
underasceriainment of deaths (Kopylev et al, 2011)
. Adjusiment factor of 1.3 times {39% increase)

4} The cancer-specific unit risk estimates for mortality from
mesothelioma and lung cancer separately were then
stalistically combined to derive the proposed IUR=0.17 per
fibers/ce (see Section 5.4.5.3 for combined cancer)

206520812 U.5. Environmental Protection Agency 28
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mesothelioma cancer unit fisks.

«EPA's centraf estimate of lung cancer unit visk is higher than that of
others using this cohort.

EFA fHivis " - -
pper Bound = .12 Upper Bound = 0,068

assessment) 71880 Centrat = 0.08 3zBe0 Centeat = 0.040
Sutfivan, 2007 : -

15/1.672 (éo estoatos of sbsalutericn)  § 99/1.E72 Upg:nngido 02;.?37
Beoman and -
Crump, 2008 | 1911672 | Gnosinmesmuided | 834672 ”"%ﬁ”ﬂif;‘;‘;“o rodld
fanaigaviar ot . Upper Bound = .13 N Upger Sound = 0.011
3, 2010 1571862 GCentrat = 0.08 956621 onwat = 0.009
Lasson etal.,
2010 190,862 | okeommcsotmmao iy | ot 62 | UPRer Bound = 0,010
52012 U8, Entronmentat Protection Agency

2%

Charge asks your advice on key decision points:

Data on which the {UR is based:
- Choice of sub-cohort

+ Missing data {employment)

Quantitative assessment:

+ Exposure-Response Modeling
-~ Exposure metric
- Model selection
» Adjustment for mesothelioma under ascertainment

+ Derivation of combined unit risk for lung cancer and

mesothelioma mortality

- Smoking as a potential confounder

HHRO12

5.8, Envirgnmental Protection Agency

3

Smoking and Lung Cancer section5.4.6)

Loaocked at potential confounding of jung cancer results {Section

§.4.6.1.8).

- Restriction to sub-cohort partially limits confounding by smoking

-~ Modeling of birth date partially addresses changes in smoking pattems

~ Proportional hazard lest did nol show changes over time when smoking
rates were changing after Surgeon General's report (1964}

HMethod of Richardson (2010} to evaluate confounding by smoking in
the absence of data on smoking did not suggest any confounding.

{Section 5.4.3.6.5}

t.ung cancer resulis may reflect effect modification (Section 54.6.1.7)

- Possible that the estimated effect for lung cancer is aciually the risk for
an inferaction between Libby Amphiboie asbestos and smoking

- ¥Would overestimate risk in populations with iower smicking rates

25120172

Additional Literature

LS. Eavironmental Protection Agency

39

» Supporis EPA’s finding that pleurai thickening is observed
in the low exposure range.

Batween O Fiber Exg and Respi Yy O Arong Libby
Vermioulite Workers {Larson of af, JOEM, 2092}
diographi of N | Asbosto from P g Libby

, 6t 2, EHP, 2011}

hurrasn activities on
and Environmental

2512012

< NRET 8 ite pr
cumulative exposute {Adgale ef al,, Journal
Epidemislogy (2011} 21, 520~535}

U.8. Exwironmental Protection Agensy

ED_002435_00004577-00224
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Additional Literature

> Supports EPA’s finding that pleural plagues may contribute
to observations of restrictive lung function deficits.

Do asbestoselated pleural plagues on HRCT scans cause restricive impairment in the
absence of pimonary fibrasis? {Chn etal ., 2011, Thorax 2011 Novi66(11):985-61}

Radiographic Abnormatities and Spiromatry Results in » Cohert Expased to Libby
Amphivole . Larson et al., 2089-abstract Ara J Respir Crit Care Med 179200845584,
{Full publication upsoming}

512612 1.5, Environmental Frotection Agency 33

Additidnai Literature

> Supports EPA’s focus sub-cohort that minimizes exposure
measurement grror.

A meta-analysis of asbestos and lung cances Js better quality exposure agsessment
associated with steeper slepes of the exposuresesponse retationships? ftentersetal
2011, Env. Heglth Pesspectives, Nov,118(81):1547-563

24512012 U.8. Environmnential Protection Agency 34
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Thank You

2512012 U.8, Environmental Protection Ageny 38
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